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METHOD AND SYSTEM OF OBTAINING 
DATA FROM FIELD DEVICES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Various embodiments of the invention are directed to dis 

tributed process control systems. More particularly, various 
embodiments are directed to distributed systems requiring 
reduced bandwidth betWeen at least data acquisition systems 
and remote equipment. 

2. Background of the Invention 
A growing trend in process control is distributed process 

control. Rather than having a single, centraliZed control cen 
ter sending control commands to remote locations, the control 
functionality is moved closer to the controlled equipment. 
The centraliZed control center then may take a more supervi 
sory role in the process control. For example, rather than 
sending a continuous stream of valve position commands to a 
valve controlling How, the centraliZed control center may 
send a single ?oW set point to a remote process controller 
proximate to the valve, and alloW the remote process control 
ler to make valve position adjustments to achieve and main 
tain the desired ?oW. 

Regardless of the location of the control functionality, the 
centraliZed control center may need a continuous or periodic 
stream of data from the remote locations for supervisory 
purposes. For example, if the remote operation is a hydrocar 
bon production Well, the centraliZed control center may need 
to knoW the instantaneous ?oW rate of natural gas produced, 
the BTU content of the natural gas produced, and/or the 
instantaneous ?oW rate of oil produced. For these reasons, the 
centraliZed control center in distributed process control sys 
tems may be referred to as a supervisory control and data 
acquisition (SCADA) system. 
SCADA systems may need data in as close to real time as 

possible. Thus, SCADA systems couple to the remote process 
controllers at the remote locations and continuously poll 
those controllers for data FIG. 1 illustrates a related art system 
in Which a SCADA system 10 couples to a remote process 
controller 12 through a high bandWidth communication chan 
nel 14. The high bandWidth communication channel may take 
many forms, such as an Ethernet netWork, DSL or ADSL, 
single Wire, radio based, satellite based communication, or a 
combination of one or more of these. Regardless of the physi 
cal structure of the high bandWidth communication channel, 
for proper operation the communication channel 14 should 
have suf?cient bandWidth to support the continuous polling 
of the remote controller 12 by the SCADA system 10. Pro 
viding su?icient bandWidth, especially to remote locations, 
can be a recurring and major expense. 

Thus, What is needed in the art is a mechanism to reduce the 
bandWidth requirements betWeen SCADA systems and 
remote operations. 

SUMMARY OF SOME OF THE PREFERRED 
EMBODIMENTS 

The problems noted above are solved in large part by a 
method and related system of obtaining data from ?eld 
devices. Some of the exemplary embodiments may be a 
method comprising obtaining data regarding a ?eld param 
eter from a ?eld device by a ?eld controller, sending the data 
from the ?eld controller to a data cache only if the data is 
different by a predetermined amount than previous data sent 
to the data cache, and operating a data acquisition system. The 
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2 
data acquisition system polls the data cache at a polling fre 
quency to obtain the data from the data cache. 

Other exemplary embodiments may be a data caching 
device comprising a ?rst communication port implementing a 
?rst communication protocol, a second communication port 
coupled to the ?rst communication port (the second commu 
nication port implementing a second communication proto 
col), a third communication port coupled to the ?rst commu 
nication port (the third communication port implementing a 
third communication protocol, and Wherein the third commu 
nication protocol is different than the ?rst communication 
protocol). The data caching device receives unsolicited data 
across the second and third communication ports and caches 
the data, and Wherein the data caching device receives 
requests for the data across the ?rst communication port and 
provides cached data to the ?rst communication port upon 
substantially each request received. 

Other exemplary embodiments may be a system compris 
ing a data acquisition system, a data cache coupled to the data 
acquisition system (Wherein the data acquisition system polls 
the data cache for data regarding a plurality of ?eld param 
eters), a ?eld device that creates a datum, and a ?eld controller 
coupled to the ?eld device in the data cache. The ?eld con 
troller obtains the datum from the ?eld device, and the ?eld 
controller sends the datum to the data cache only if the datum 
is different than a previous datum sent to the data cache. 

Yet still other exemplary embodiments may be a system 
comprising a plurality of ?eld devices measuring ?eld param 
eters to create measurement data, a supervisory control and 
data acquisition (SCADA) system coupled to the plurality of 
?eld devices (Wherein the SCADA system obtains the mea 
surement data using a request and response format requiring 
above a predetermined bandWidth), and a communication 
netWork coupling the plurality of ?eld devices to the SCADA 
system. A portion of the communication netWork has a band 
Width less than the predetermined bandWidth. 

Yet other exemplary embodiments may be a system com 
prising a plurality of ?eld devices measuring ?eld parameters 
to create measurement data, a data acquisition system 
(Wherein the data acquisition system obtains the measure 
ment data using a request and response format), a ?rst caching 
system coupled to the ?eld devices (the ?rst caching system 
caches measurement data), and a second caching system 
coupled betWeen the ?rst caching system and the data acqui 
sition system (Wherein the second caching system caches 
measurement data provided by the ?rst caching system and 
further provides the measurement data to the data acquisition 
system upon request). 

Yet still other exemplary embodiments may be a ?eld con 
troller comprising a processor, a random access memory 
coupled to the processor, a ?rst communication port coupled 
to the processor (the ?rst communication port communicates 
to ?eld measurement devices using a ?rst communication 
protocol), and a second communication port coupled to the 
processor (the second communication port communicates to 
a data cache system using a second communication protocol). 
The processor, executing a program, performs a process con 
trol loop and sends commands to the ?eld control devices. 
Also the processor, executing a program, receives data from 
the ?eld devices over the ?rst communication port, caches the 
data in the random access memory, and sends the data to the 
data cache if the data has changed from previous data sent to 
the data cache. 

The disclosed devices and methods comprise a combina 
tion of features and advantages Which enable it to overcome 
the de?ciencies of the prior art devices. The various charac 
teristics described above, as Well as other features, Will be 
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readily apparent to those skilled in the art upon reading the 
following detailed description, and by referring to the accom 
panying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a detailed description of the preferred embodiments of 
the invention, reference Will noW be made to the accompany 
ing draWings in Which: 

FIG. 1 illustrates a related art SCADA system; 
FIG. 2 illustrates a system constructed in accordance With 

at least some embodiments of the invention; 
FIG. 3 illustrates a remote process controller in accordance 

With at least some embodiments of the invention; 
FIG. 4 illustrates a method that may be implemented by a 

remote processor in accordance With at least some embodi 
ments of the invention; and 

FIG. 5 illustrates a data caching system in accordance With 
at least some embodiments of the invention. 

NOTATION AND NOMENCLATURE 

Certain terms are used throughout the folloWing descrip 
tion and claims to refer to particular system components. This 
document does not intend to distinguish betWeen components 
that differ in name but not function. 

In the folloWing discussion and in the claims, the terms 
“including” and “comprising” are used in an open-ended 
fashion, and thus should be interpreted to mean “including, 
but not limited to . . . ”. Also, the term “couple” or “couples” 
is intended to mean either an indirect or direct connection. 

Thus, if a ?rst device couples to a second device, that con 
nection may be through a direct connection, or through an 
indirect electrical connection via other devices and connec 
tions. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 2 illustrates a system 20 constructed in accordance 
With at least some embodiments of the invention. In particu 
lar, FIG. 2 shoWs a plurality of ?eld devices, in this illustrative 
case being transmitters 22 and control valve 24. The trans 
mitters 22 could be, for example, pressure transmitters, ?oW 
transmitters and/or temperature transmitters Which measure 
their respective ?eld parameters and provide that measure 
ment data to the ?eld controller or remote process controller 
26. Based at least in part on the data received from the trans 
mitters 22, the remote process controller 26 may control ?eld 
devices, such as by providing valve position commands to the 
illustrative control valve 24. A system comprising one or 
more transmitters 22 and control valve 24 is merely exem 
plary. Remote process controllers 26 in accordance With 
embodiments of the invention may couple to any number of 
?eld measurement devices and ?eld control devices, and fur 
ther may be programmed to execute many process control 
loops based on measurement data. 

Still referring to FIG. 2, system 20 further comprises a data 
acquisition system 28 coupled to the remote process control 
ler 26. The data acquisition system 28 may take many forms, 
e.g., a supervising control and data acquisition (SCADA) 
system and/or a centraliZed historical database in an other 
Wise distributed control system. Regardless of the precise 
form of the data acquisition system 28, these systems obtain 
measurement data by polling, at a polling frequency, doWn 
stream devices for the measurement data. Stated otherWise, 
the data acquisition system 28 may obtain data in a request/ 
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4 
response manner. Data acquisition systems 28 poll for data as 
fast as the data acquisition system 28 hardWare Will alloW, and 
this operational characteristic thus requires a high bandWidth 
connection betWeen the data acquisition system 28 and the 
doWnstream device or devices Which provide the measure 
ment data upon request. 

The remote process controller 26, and ?eld devices such as 
transmitters 22 and control valves 24 may be located tens, 
hundreds or thousands of miles from the physical location of 
the data acquisition system 28. To establish high bandWidth 
connection betWeen the data acquisition system 28 and the 
remote process controller 26 may not be possible, or may be 
prohibitively expensive. To address this di?iculty, and in 
accordance With embodiments of the invention, the data 
acquisition system 28 couples to the remote process control 
ler 26 through a data caching system 30 Which, as Will be 
discussed more fully beloW, alloWs the communication net 
Work betWeen the data acquisition system 28 and the remote 
process controller 26 to include a loW bandWidth channel that 
is otherWise insu?icient to handle the polling for measure 
ment data of the data acquisition system 28. 

Still referring to FIG. 2, the data acquisition system 28 
couples to the data caching system 30 by Way of a high 
bandWidth channel 32. The high bandWidth channel 32 may 
take many forms, but in accordance With at least some 
embodiments of the invention, the high bandWidth channel 32 
may be an Ethernet netWork supporting l0 megabits per 
second data throughput or greater. The data caching system 
30 may couple to the remote process controller 26 by Way of 
a loW bandWidth communication channel 34. Inasmuch as the 
remote process controller 26 may be located proximate to the 
?eld operations and may be many miles from the physical 
location of the data acquisition system 28, the loW bandWidth 
connection may be any available communication channel to 
inexpensively span the distance, such as a dial-up or leased 
phone line connection, cellular phone, GSM, or GPRS, radio/ 
or a satellite communication system, or a combination of tWo 
or more of these. The loW bandWidth communication channel 
34 may have a data throughput of 256 kilo-bits per second or 
less in most systems. A description of measurement data 
transfer from the ?eld devices to the data acquisition system 
28, in spite of the presence of a loW bandWidth channel 34, 
Will noW be discussed starting With the ?eld devices and 
Working to the data acquisition system 28. 

Still referring to FIG. 2, the ?eld devices, such as transmit 
ters 22, may measure ?eld parameters to create measurement 
data. The remote process controller 26 may obtain the mea 
surement data from the ?eld devices. In accordance With at 
least some embodiments of the invention, the exemplary 
transmitters 22 may couple to the remote process controller 
26 by Way of 4-to-20 mA current loops, Wherein the direct 
electrical current draWn by each transmitter 22 is directly 
proportional to the measured ?eld parameter. In accordance 
With alternative embodiments of the invention, the transmit 
ters 22 may be highWay addressable remote transducer 
(HART) compatible, and thus in addition to or in place of a 
value indicated by the 4-to-20 mA signal, the transmitters 
may digitally communicate their measurement data to the 
remote process controller over the 4-to-20 mA current loop. 
Use of a 4-to-20 mA current loop and/or HART digital com 
munications over a 4-to-20 mA current loop are merely exem 
plary of the communication protocols that may be used 
betWeen the remote process controller 26 and ?eld devices 
such as transmitters 22.Any currently existing, or after devel 
oped, communication protocol may be used in the communi 
cations betWeen the remote processor controller 26 and the 
?eld devices, such as Foundation FieldBus and/or the MOD 
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BUS protocols. In some embodiments, the remote process 
controller 26 may poll the ?eld devices for measurement data. 
In alternative embodiments, the ?eld devices may not Wait for 
a request for data from the remote process controller 26, and 
instead may send unsolicited measurement data to the remote 
process controller at any convenient time. Regardless of the 
precise mechanism by Which the remote process controller 
obtains the measurement data from the ?eld devices, the 
remote process controller caches the measurement data, and 
forWards copies of the measurement data to the data caching 
system 30 only if the measurement data has changed from 
previous measurement data sent to the data caching system 
30. 

FIG. 3 shoWs in greater detail a remote process controller 
26 in accordance With embodiments of the invention. In par 
ticular, the remote process controller may comprise a proces 
sor 36 coupled to random access memory (RAM) 38. The 
processor 36 may take many forms. In some embodiments, 
the processor may be a microcontroller, and thus the RAM 38 
functionality, along With other components such as read only 
memory (ROM) and communications capabilities, may be 
integrated on a single semiconductor die. In alternative 
embodiments, the processor 36 may be a standalone proces 
sor (e.g., a processor manufactured by Intel® Freescale/Mo 
torola and/ or AMD), and thus may be coupled to other indi 
vidual components, such as the RAM 38. Moreover, 
processor 36 may be an application speci?c integrated circuit 
(ASIC), a ?eld programmable gate array (FPGA), and/or 
system on a chip. Regardless of the precise nature of the 
processor 36, the processor may be programmed to, or may 
execute softWare programs to, perform desired functions, 
such as control of process control loops. 
The processor 36 may couple to and communicate With the 

?eld devices by Way of one or more communication ports 40. 
The precise nature of the communication ports 40 may 
depend on the type of ?eld devices to Which the remote 
process controller 26 couples. For example, if the ?eld device 
is an exemplary transmitter 22 Which communicates by Way 
of a 4-to-20 mA current loop, at least one of the communica 
tion ports 40 may be a current source and analog-to-digital 
converter Which alloWs the processor 36 to obtain a reading of 
the current draWn by the ?eld device. In alternative embodi 
ments, the ?eld devices may be HART compliant, and thus 
may be capable of digital communication. In these alternative 
embodiments, one or more of the communication ports 40 
may be a MODEC device in combination With other circuitry 
Which may alloW extraction of the digital communication 
from the 4-to-20 mA current loop, and likeWise may alloW 
integration of communications originating from the remote 
process controller 26 to be embedded on the 4-to-20 mA 
current loop. In yet further alternative embodiments, one or 
more of the communication ports 40 may be circuitry neces 
sary to implement other communication protocols, such as 
Foundation FieldBus and/or the MODBUS protocol. 
Upon receiving measurement data from ?eld devices the 

remote process controller 26, and in particular a program 
executed on the processor 36, may store the measurement 
data in a cache 42, Which in some embodiments may reside 
Within a portion of the RAM 38. 

Still referring to FIG. 3, the remote process controller 26 
may further comprise yet another communication port 44 
coupled to the processor 36. Communication port 44 may 
alloW the processor 36 to communicate With upstream 
devices, such as the data caching system 30 (of FIG. 2). In 
some embodiments, communication port 44 may have the 
capability of sending and receiving data communications 
through a loW bandWidth channel being a Wireless commu 
nication channel. In these embodiments, the communication 
port 44 may have the ability to control a radio communication 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
set. In alternative embodiments, the loW bandWidth channel 
may be a dial-up telephone system. In these embodiments, the 
communication port 44 may be a modern capable of dial-up 
connection control. 

FIG. 4 illustrates a method that may be implemented by a 
remote process controller 26 in accordance With at least some 
embodiments of the invention. The method illustrated by 
FIG. 4 may be implemented as a softWare program executed 
by the processor 36. In alternative embodiments, the method 
illustrated by FIG. 4 may be implemented in hardWare, such 
as in an application speci?c integrated circuit (ASIC). In 
particular, the process may start (block 400) and move to the 
remote process controller 26 receiving a datum from the ?eld 
device (block 404). Receipt of the datum from the ?eld device 
may be based on a poll or request by the remote process 
controller 26, or the ?eld device may send unsolicited data, 
such as HART burst traf?c. The next step in the process may 
be a determination of Whether the datum is a ?eld parameter 
measurement datum (block 408). Inasmuch as the ?eld 
devices such as the transmitters 22 and control valve 24 may 
be “smart” devices, the datum received may be either a value 
representing a measured ?eld parameter, or the datum may be 
status and/ or con?guration data of the ?eld device itself. If the 
datum is a ?eld parameter measurement datum, the next step 
in the process may be determining Whether the value of the 
?eld parameter represented by the datum has changed by at 
least a predetermined threshold or amount since the last send 
of information from the remote process controller 26 to the 
data caching system 30 (block 412). For example, if the 
particular datum represents a pressure measurement for a 
sloW moving ?eld parameter, there may have been little, if 
any, change in the measured pressure since the last send of the 
pressure information to the data caching system 30. If the 
change in the pressure is less than the predetermined thresh 
old, then the exemplary datum is discarded (block 416) and 
the process ends (block 428). If, on the other hand, the datum 
represents a change in the measured value greater than the 
predetermined threshold, the next step in the process may be 
to send the datum to the data caching system (block 420). 
Thereafter, the remote process controller 26 may store the 
datum in the local cache 42 (block 424) and the process ends 
(block 428). The portion of the illustrative ?oW diagram of 
FIG. 4 regarding status and con?guration of the data Will be 
discussed more thoroughly beloW. 

Attention is noW turned to the data caching system 30 of 
FIG. 2. In accordance With at least some embodiments of the 
invention, the data caching system 30 performs three func 
tions: the data caching system caches data provided by the 
remote process controller 26; provides cached data to the data 
acquisition system 28 upon request; and as Will be discussed 
more thoroughly beloW, the data caching system 30 may 
provide protocol translation as betWeen the high bandWidth 
channel 32 and one or more loW bandWidth channels 34. The 
remote process controller 26 sends data to the data caching 
system 30 only if the data is different by a predetermined 
threshold than previous data sent by the remote process con 
troller 26. The data caching system 30 caches each datum 
received from the remote process controller, and provides the 
data to the data acquisition system upon request. 

FIG. 5 shoWs in greater detail a data caching system 30 in 
accordance With embodiments of the invention. In particular, 
the data caching system 30 may comprise a processor 50 
coupled to a RAM 52. The processor 50 may be a standalone 
microprocessor, or the processor and RAM functionality may 
be provided by a microcontroller. The data caching system 30 
couples to one or more remote process controllers 26 (FIG. 2) 
by Way of communicationports 54. The communicationports 
may take any suitable form, such as devices for interfacing 
and communicating through radio transmissions, or modems 
for establishing dial-up connections. As discussed With 
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respect to FIGS. 3 and 4, downstream remote process con 
trollers (not shown in FIG. 5) may send unsolicited data to the 
data caching system through communication ports 54. Pro 
cessor 50, executing a program, may receive the data and 
store the data in a cache 56 within the random access memory 
52. 

The data caching system 30 may further comprise a com 
munication port 58 that implements a communication proto 
col for communication with upstream devices, such as the 
data acquisition system 28 (of FIG. 2). Based on polls or 
requests from the data acquisition system 28, the processor 
50, executing a program, may receive the requests and pro 
vide the requested data from the data cache 56. 

Summarizing before continuing, ?eld parameters may be 
measured to create data which is obtained by the remote 
process controller 26. The remote process controller 26 ana 
lyzes the data to determine if it is different by a predetermined 
threshold than previous data sent to the data cache. If the data 
has changed, the remote process controller 26 sends the data 
to the data caching system 30. The data caching system 30, in 
turn, stores the data, and upon request from the data acquisi 
tion system 28 provides the data to the data acquisition sys 
tem. Thus, while the data acquisition system 28 believes it is 
receiving a continuous stream of data from the ?eld devices, 
and utilizing a high bandwidth communication channel to 
obtain the data, in actuality at least some of the data provided 
to the data acquisition system comes from the cache within 
the data caching system 30. By not sending each and every 
datum generated by the ?eld devices, it is possible to utilize a 
low bandwidth communication channel between the data 
caching system 30 and the remote process controller 26. The 
bandwidth or throughput of the communication channel 
between the data caching system 30 and the remote process 
controller 26 may be less than a bandwidth needed for the data 
acquisition system to poll at its polling frequency. Thus, a 
system such as illustrated in FIG. 2 may be implemented 
without the necessity of establishing and maintaining a high 
bandwidth connection between the data acquisition system 
and the remote process controller 26. 

Referring again to FIG. 2, a process control system 20 may 
also have an asset management system 60 in addition to, or in 
place of, the data acquisition system 28. An asset manage 
ment system may be a computer system, implementing a 
program, that gathers and maintains status and con?guration 
data regarding a process control system, including status and 
con?guration data from ?eld devices such as transmitters 22. 
Status data may comprise information such as transmitter 
health, internal diagnostics, input voltage, current input, cur 
rent output, communications health, and con?guration 
changes. Con?guration data may comprise information such 
as serial numbers, calibration dates, calibration parameters 
tuning parameters, generic text messages, instrument mate 
rials constructions, instrument sensor ranges, instrument 
input signal ranges, instrument output signal ranges, and 
alarm setpoints. This information may be helpful in trouble 
shooting failures of a process control system and/or imple 
menting preventative maintenance programs. 

In order to gather the status and con?guration data, the 
asset management system 60 may couple to the ?eld devices, 
through the data caching system 30 and remote process con 
troller 26. Communications between the asset management 
system and the ?eld devices may take at least two forms. In 
some embodiments, the asset management system 60 com 
municates directly with ?eld devices to request and receive 
information. In these embodiments, the data caching system 
30 and the remote process controller 26, in addition to the 
functionality described above with respect to measurement 
data, may act as message routers directing the request to the 
appropriate ?eld device, and likewise returning the requested 
information from the ?eld device back to the asset manage 
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8 
ment system. Consider, for purposes of explanation only, that 
the asset management system desires to obtain status and/or 
con?guration data regarding transmitter 22A. In such a cir 
cumstance, the asset management system may generate a 
message that is sent to the data caching system 30. The data 
caching system 30, recognizing the request as originating 
from an asset management system and not the data acquisi 
tion system 28, may forward the request to the appropriate 
remote process controller 26 (keeping in mind that each data 
caching system 30 may couple to multiple remote process 
controllers and therefore multiple ?eld devices). The remote 
process controller, receiving the forwarded request, may 
examine the message and in turn forward the request to the 
appropriate ?eld device, in the exemplary case transmitter 
22A. Transmitter 22A, upon receiving the request, may pro 
vide the requested information by originating a message 
whose ultimate destination is the asset management system 
60. However, because the transmitter 22A couples to the 
remote process controller 26, the message is initially sent to 
the remote process controller 26. Recognizing that the mes 
sage is destined for upstream devices, the remote process 
controller 26 may then forward the message across the low 
bandwidth communication channel 34 to the data caching 
system 30. Likewise, the data caching system, recognizing 
that the message is not measurement data, may forward the 
response to the asset management system 60. 

In this context then, it is seen that in addition to the data 
caching capabilities of the data caching system 30, that the 
data caching system 30 also acts as a message router and a 
protocol translator, translating protocols between the high 
bandwidth channel 32 and the low bandwidth channel 34. 
Likewise, the remote process controller, in addition to obtain 
ing measurement data and sending that measurement data to 
the data caching system 30 only if data is different by a 
predetermined amount, the remote process controller also 
acts as a message router and protocol translator, in this case 
between the protocol of the low bandwidth channel 34 and the 
communication protocol required to communicate to the ?eld 
devices, such as transmitters 22. 

In alternative embodiments of the invention with respect to 
the status and con?guration data of the ?eld devices, this 
status and con?guration data too may be polled and/or other 
wise obtained by the remote process controller, and cached by 
the data caching system. Returning again brie?y to FIG. 4, at 
some point in the exemplary process a determination is made 
as to whether the datum received is a ?eld parameter mea 
surement datum (block 408). If not, then the remote process 
controller 26 makes a determination as to whether the status 
or con?guration data represented in the received datum has 
changed from the last send (block 432). If there has been no 
change, the datum is discarded (block 416) and the process 
ends (block 428). If, on the other hand, the status and con 
?guration data represents a change from the previous status 
and con?guration data held by the remote process controller 
26, then the new status and/or con?guration data is sent to the 
data caching system (block 420). Much like measurement 
data from ?eld devices, the data caching system 30 in accor 
dance with these embodiments, caches the status and/ or con 
?guration data. Upon a request for the status and/ or con?gu 
ration data from the asset management system 60, the data 
caching system 3 0 merely provides the requested information 
from its internal cache 56. In this way, this information is 
provided without burdening the low bandwidth channel 34. 
The above discussion is meant to be illustrative of the 

principles and various embodiments of the present invention. 
Numerous variations and modi?cations will become apparent 
to those skilled in the art once the above disclosure is fully 
appreciated. It is intended that the following claims be inter 
preted to embrace all such variations and modi?cations. 
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What is claimed is: 
1. A method comprising: 
obtaining data regarding a ?eld parameter from a ?eld 

device by a ?eld controller; 
sending the data from the ?eld controller to a data cache 

only if the data is different by a predetermined amount 
than previous data sent to the data cache; 

sending the data from the ?eld controller to the data cache 
by Way of a ?rst communication channel, and Wherein 
the bandWidth of the ?rst communication channel is less 
than a bandWidth needed for the data acquisition system 
to poll at the polling frequency; and 

operating a data acquisition system, Wherein the data 
acquisition system polls the data cache at a polling fre 
quency to obtain the data from the data cache. 

2. The method as de?ned in claim 1 further comprising 
sending the data to the data cache across the ?rst communi 
cation channel having a bandWidth of less than 256 megabits 
per second. 

3. The method as de?ned in claim 1 Wherein obtaining 
further comprises polling the ?eld device by the ?eld control 
ler. 

4. The method as de?ned in claim 1 further comprising: 
reading asset management data of the ?eld device by the 

?eld controller; and 
sending the asset management data to the data cache only 

if the data has changed from previous asset management 
data sent to the data cache. 

5. The method as de?ned in claim 4 further comprising 
reading asset management data being one or both of ?eld 
device status data and ?eld device con?guration data. 

6. A method comprising: 
obtaining data regarding a ?eld parameter from a ?eld 

device by a ?eld controller; 
sending the data from the ?eld controller to a data cache 

only if the data is different by a predetermined amount 
than previous data sent to the data cache; 

operating a data acquisition system, Wherein the data 
acquisition system polls the data cache at a polling fre 
quency to obtain the data from the data cache; 

reading asset management data of the ?eld device by the 
?eld controller; and 

sending the asset management data to the data cache only 
if the data has changed from previous asset management 
data sent to the data cache; 

sending the data regarding the ?eld parameter and the as set 
management data to the data cache by Way of a ?rst 
communication channel, Wherein the bandWidth of the 
?rst communication channel is less than a bandWidth 
needed for the data acquisition system to poll at the 
polling frequency. 

7. A data caching device comprising: 
a ?rst communication port con?gured to implement a ?rst 

communication protocol; 
a second communication port coupled to the ?rst commu 

nication port, the second communication port con?g 
ured to implement a second communication protocol; 

a third communication port coupled to the ?rst communi 
cation port, the third communication port con?gured to 
implement a third communication protocol, and Wherein 
the third communication protocol is different than the 
?rst communication protocol; 

Wherein the data caching device is con?gured to receive 
unsolicited data across the second and third communi 
cation ports and caches the data, and Wherein the data 
caching device is con?gured to receive requests for the 
data across the ?rst communication port and is con?g 
ured to provide cached data to the ?rst communication 
port upon substantially each request received. 
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10 
8. The data caching device as de?ned in claim 7 Wherein 

the second communication protocol is different than the ?rst 
communication protocol. 

9. The data caching device as de?ned in claim 7 Wherein 
the data throughput of the ?rst communication port is greater 
than the combined data throughput of the second and third 
communication ports. 

10. The data caching device as de?ned in claim 9 Wherein 
the data caching device is con?gured to receive requests at a 
request rate that requires a ?rst data throughput, and Wherein 
the combined data throughput of the second and third com 
munication ports is less than the ?rst data throughput. 

11. A system comprising: 
a data acquisition system; 
a data cache coupled to the data acquisition system, 

Wherein the data acquisition system is con?gured to poll 
the data cache for data regarding a plurality of ?eld 
parameters; 

a ?rst communication pathWay coupling the data acquisi 
tion system and the data cache, the ?rst communication 
pathWay having a bandWidth su?icient to carry the data 
acquisition system polls for data regarding the plurality 
of ?eld parameters; 

a ?eld device con?gured to create a datum; 
a ?eld controller, remotely located from the data acquisi 

tion system, coupled to the ?eld device and the data 
cache, Wherein the ?eld controller is con?gured to 
obtain the datum from the ?eld device, and the ?eld 
controller is con?gured to send the datum to the data 
cache only if the datum is different than a previous 
datum sent to the data cache; and 

a second communication pathWay coupling the ?eld device 
and the data cache, the second communication having a 
bandWidth insu?icient to carry the data acquisition sys 
tem polls for data regarding the plurality of ?eld param 
eters. 

12. The system as de?ned in claim 11 Wherein the data 
acquisition system is a supervisory control and data acquisi 
tion (SCADA) system. 

13. The system as de?ned in claim 11 Wherein the ?eld 
controller polls the ?eld device for the datum. 

14. The system as de?ned in claim 11 Wherein the ?eld 
device is one selected from the group: a pressure transmitter; 
a How transmitter; a level transmitter, position transmitter, or 
a temperature transmitter. 

15. The system as de?ned in claim 14 Wherein the datum 
read by the ?eld controller is a status of the transmitter, and 
Wherein the ?eld controller is con?gured to send the status of 
the transmitter to the data cache only if the status of the 
transmitter changed from a previous status of the transmitter 
sent to the data cache. 

16. The system as de?ned in claim 15 further comprising 
an asset management system coupled to the data cache, and 
Wherein the asset management system is con?gured to obtain 
the status of the transmitter from the data cache. 

17. The system as de?ned in claim 14 Wherein the datum 
read by the ?eld controller is a value of a ?eld parameter, and 
Wherein the ?eld controller is con?gured to send the value of 
the ?eld parameter to the data cache only if the value of the 
?eld parameter has changed by a predetermined amount from 
a previous value of the ?eld parameter send to the data cache. 

18. The system as de?ned in claim 14 Wherein the datum 
read by the ?eld controller is con?guration information of the 
transmitter, and Wherein the ?eld controller is con?gured to 
send the con?guration information to the data cache only if 
the con?guration information has changed from previous 
con?guration information sent to the data cache. 

19. The system as de?ned in claim 18 further comprising 
an asset management system coupled to the data cache, and 
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wherein the asset management system is con?gured to obtain 
the con?guration information of the transmitter from the data 
cache. 

20. The system as de?ned in claim 14 Wherein the trans 
mitter is Highway Addressable Remote Transducer (HART) 
communication protocol compliant. 

21. A system comprising: 
a plurality of ?eld devices con?gured to measure ?eld 

parameters to create measurement data; 
a supervisory control and data acquisition (SCADA) sys 
tem coupled to the plurality of ?eld devices, Wherein the 
SCADA system is con?gured to obtain the measurement 
data using a request and response format requiring above 
a predetermined bandWidth; 

a data caching system coupled to the SCADA system by 
Way of a ?rst communication channel con?gured to have 
a bandWidth at least as great as the predetermined band 
Width, and the data caching system coupled to the plu 
rality of ?eld devices by Way of second communication 
channel con?gured to have a bandWidth less than the 
predetermined bandWidth; 

a ?eld controller coupled to the data caching system by Way 
of the second communication channel, and also coupled 
to the plurality of ?eld devices; 

said ?eld controller is con?gured to obtain the measure 
ment data from the plurality of ?eld devices, and is 
con?gured to pass the measurement data to the data 
cache only if the measurement data has changed from 
previous measurement data; 

said the data caching system is con?gured to cache the 
measurement data from the plurality of ?eld devices and 
is con?gured to provide the measurement data to the 
SCADA system. 

22. The system as de?ned in claim 21 Wherein the ?eld 
controller is con?gured to cache the measurement data. 

23. The system as de?ned in claim 21 Wherein the ?eld 
controller is con?gured to obtain the measurement data by 
polling the plurality of ?eld devices. 

24. The system as de?ned in claim 21 further comprising: 
an asset management system coupled to the data caching 

system by Way of the ?rst communication channel; and 
said the data caching system is con?gured to obtain asset 
management data, and is con?gured to provide the asset 
management data to the asset management system. 

25. The system as de?ned in claim 24 Wherein the data 
caching system is con?gured to cache asset management data 
along With measurement data, and is con?gured to provide 
the asset management data to the asset management system. 

26. The system as de?ned in claim 25 Wherein the ?eld 
controller is con?gured to read asset management data and is 
con?gured to send the asset management data to the data 
caching system only if the asset management data has 
changed from previous asset management data. 

27. A system comprising: 
a plurality of ?eld devices con?gured to measure ?eld 

parameters to create measurement data; 
a data acquisition system, the data acquisition system is 

con?gured to obtain the measurement data using a 
request and response format; 

a ?rst caching system coupled to and proximate to the ?eld 
devices, the ?rst caching system con?gured to cache 
measurement data; 

a second caching system coupled betWeen the ?rst caching 
system and the data acquisition system, the second cach 
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ing system at a location remote from at least some of the 
?eld devices, and the second caching system is con?g 
ured to cache measurement data provided by the ?rst 
caching system only if the measurement data has 
changed from previous measurement data and further is 
con?gured to provide the measurement data to the data 
acquisition system upon request; 

a ?rst communication channel coupling the data acquisi 
tion system and the second data caching system, and 
Wherein the bandWidth of the ?rst communication chan 
nel is at least a great as a predetermined bandWidth for 
obtaining measurement data by the data acquisition sys 
tem using the request and response format; and 

a second communication channel coupling the second 
caching system to the ?eld devices, and the bandWidth of 
the second communication channel is less than the pre 
determined bandWidth. 

28. The system as de?ned in claim 27 Wherein the second 
communication channel is con?gured to couple the ?rst and 
second caching systems. 

29. The system as de?ned in claim 27 Wherein the ?rst 
caching system is con?gured to obtain measurement data 
from the ?eld devices using a request and response format. 

30. A ?eld controller comprising: 
a processor; 
a random access memory (RAM) coupled to the processor; 
a ?rst communication port coupled to the processor, the 

?rst communication port con?gured to communicate to 
?eld devices using a ?rst communication protocol; 

a second communication port coupled to the processor, the 
second communication port con?gured to communicate 
to a data cache system using a second communication 
protocol; 

Wherein the processor, executing a program, is con?gured 
to perform a process control loop and is con?gured to 
send commands to ?eld control devices; and 

Wherein the processor, executing a program, is con?gured 
to receive data from the ?eld devices over the ?rst com 
munication port, is con?gured to cache the data in the 
RAM, and is con?gured to send the data unsolicited to 
the data cache if the data has changed from previous data 
sent to the data cache. 

31. The ?eld controller as de?ned in claim 30 Wherein the 
?rst communication port is con?gured to use a HighWay 
Addressable Remote Transducer (HART) communication 
protocol. 

32. The ?eld controller as de?ned in claim 30 Wherein the 
?rst communication port is con?gured to use a Foundation 
Fieldbus compliant communication protocol. 

33. The ?eld controller as de?ned in claim 30 Wherein the 
processor, executing a program, is con?gured to receive sta 
tus data for the ?eld devices, and is con?gured to send the 
status data to the data cache over the second communication 
port if the status data has changed from previous status data. 

34. The ?eld controller as de?ned in claim 30 Wherein the 
processor, executing a program, is con?gured to receive con 
?guration data for the ?eld devices, and is con?gured to send 
the con?guration data to the data cache over the second com 
munication port if the con?guration data has changed from 
previous con?guration data. 


